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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a cobalt silicide 
film by suppressing the increase injunction leak at the 
p-n junction under the film by forming a Co film on the 
cobalt silicide layer after the cobalt silicide layer on 
source and drain electrodes is once grown, performing 
the process for forming the silicide at least once, and 
forming the film to the specified film thickness. 
SOLUTION: A thermal CVD-Si02 film 8 is formed as an 
implantation through film on the entire surface of an Si 
substrate. After the film is removed, a CO film 10 is 
formed, and a TIN filrh 11 is formed on the film 10. Heat 
treatment is performed under the nitrogen atmosphere. 
A cobalt silicide layer 12 is selectively formed only on 
the electrode wherein Co and Si are in contact. After 
the Co film and TIN film remaining unreactive are 
removed, heat treatment is performed under the 
nitrogen atmosphere, and the cobalt silicide layer 12 is 
converted into CoSi2. A side Co film 13 is formed on the 
entire surface of the substrate, and a TIN film 14 is 
formed thereon. The CoSi2 film is different from the CoSi2 film which is formed by heat 
treatment, wherein the entire quantity of the Co film is formed at one time whiteout separating 
the CoSi forming process. The cobalt silicide film can be formed without increasing the junction 
leakage current. 
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'J-'f^ K)i4 5 0JI)?I±3 1 nmt'Sr^o 
[0 0 3 6] Z.(Dli'^\Z^ix\t%mn\\Z%Zm.<n^^^if 

:ii(4ft1';) icffM t c 0 S i 2 M«S* 7 ^ > ^'•-t- -i> ^ 

fbt;^(7)^f'e!fe;4-|!^*L-Cv^^Ci:(-J;-S>o CoS iv 
P.±(c^e.irCo)]i^ffML-€-^x^Co S fbl-^FS 
ffl:l9)(CCoS ii' il^ffitli^oTV^/::/F**!t^l±fiT* 
ffM$n^.CoS i2 )14'{c5^a'9ibJSrL^±#S^^^)F. 



(6) 

9 

•9 ^ mm*)i,^M}iSL^ixi> c o s i 2 m(r>]:mmimm^9 

1 X'<D2 5 A< 2 0 /ii ncmt^^fZo Z<Dhti&tji 

v^-i. ztr-^{}^^itchixi>-iK mmm i^oc o s i . m 
1 0 0 3 7] c o s i 2m:<D)tmm\&m-i> 

^>i'*-e+53-t:'*^o 2nmW±CoSi;; mi^y^ 10 
ISMI" ^ "b 5 n m J-J>± •> -5^ > ^* L T 

C o S i i! m<D^ ifmt 2 n m]^X±. 5 n mi^T/i^ 
[0 0 3 8] 

EtL-LC o S i ^'fim-fZ>mzCoi)mfmK S i »I 
^\-\^<.WSL-t^^ti)^-mxhh^ :$:%0^{Cfi&ViC o 20 

^tJg:)S$-1i:^c7)T-|±)^< Co S iz tSEE-^-^^TC 
0 S i ?rffM^-<i:^^ tT\ C o <0»p;ffi<3'itetfe^?l I' 

jg^-rs i»tsti:«sj£.i-^co<7))jiip^?^ii>u 

[0 0 3 9] ^-^'J-^'mBii<7)iij!)D-r^SlJ<7)>*-XA 

tLx. Cos i2 m:^mij\^iz}S.^Li-^'mm<DLo 

C O S ®f tfli i: <7):^|^T (C ^) ^ p / n ^«:^Ip] 
S.I>'KU-r >±t:ffML/::C 0 S BlfiLOCOS^ 

\tm\-m-t i>^mut x 11:^1- ^j? ^ uiifM ^ 

t^l|B^(cfj£v^C olS?fM^?mi51lc:S-#JLC o J: 
C 0 S i /iM^^i^IfI^^IISc!llC/h59-tt1--?. i:, 
LOCO S^fbBil^if -t^^'i-DSIST-C o S i ffMTi^PpftlJ 
LOCOSSi:n^N';i. KIlorBltCv U 
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t <7) Fb^ ( - L T V > -> >; ^^- KTj^ffM $ V ^^t^co 
ilil/6^'i3^ < ^ /i{t-C\ LOCOS m.i\M t (D^WTiz:^ 
IS 1" -5) p / n ^#ffi t -Cf iJiii- SCtli^Srv^o -ew/c*!) 
f£5Rlcj:b-<C o S i 2 m^ffM L^c|:^<7)^#U - i'lilia 

[0 0 4 0] ^hiz. ^izmmifzco s i2m±iz^ 

ffML/^C o S i 2 M^Mtc^SoTV^/iri^liEtlS-^^f^t- 

$ix:hCos i, m'=p<D:^m.^^mh l. c o s i 2 m 

Mo 

[112] n+/p ®'&<75iie:^[t] I -vfflia 
(a) Sti^'fytifelStr (b) ) Ho 

[EI3] vt^mxmm.Lfz^m^^m<Dmmm. 
[114] ^^m<D:>5mz'ijty^-mmLfz^mi^mw:(Dmm 

Ho 

[H 5 ] *^^c7)^iSt^lJ 1 i: !±SlJ<7)it^^f$:^g(7)MitI 
l-Si»«^ 2-L0C0S@^fkJI. 3-p- 

mit. 4-y- hm-itm. 5 --i^ ^r^si. e-m 

CVD-Si02 7--9-'r Ky's^-- 9-, S-S^CV 
D-SiOsM, 9--V-XSt/KH' >-^it. 1 O--- 
Co8i, ll-"TiNBi. 1 2•••='y^';^ h vU-^-f K 

13-CoMs 14-"TiNli. 1 5-3>'^';^ b-> 
U-'t^' KS. 2 1-Si**S. 2 2-V-xS0-'KW'f 
2 3-"L0C0S^<tJI^ 2 4---n/s;u h->ij 
■if^ KS. 2 5-"Si»tS. 2 6-V-y^S.C>'Klx^ > 
MM. 2 7-LOCOSBtftSI. 2 S-n/NOl/hv'j-y- 
'l' KH. 2 9-"CoSi2 <7?ffM$n^v-M*t. 3 1-" 
S i 3 2---L0C0S ^-fkig, 3 3-p- 

it, 3 4-"^'- hg^-fkBi, 3 3>8i, 36 

•••|?ACVD-S i O^il, 3 7--9--1' K7>^— y-, 3 8 
•••S^CVD-S i 02^, 3 9— V-;^Sf/KU'f >tI 
it, 4 0-CoaS> 4 1-"TiNJi, 4 2 h -> 

U-ft^ K^, 4 3-CoM, 4 4-TiNm, 4 5-=i 



(8) 1 1 - 2 6 7 6 2 " 

[115] 
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(72)|§B^^ $%m lEB 

m:^tP/J^¥ iU±7K*HI2T a 20* 1 # ft. 



